Transcriptome analysis and cytokine profiling of naive T cells stimulated by a tumor vaccine via CD3 and CD25.
T-cell receptor engagement by peptide/MHC complexes constitutes the main signal for the activation of naive T cells, but for a productive generation and maintenance of effector cells, full activation requires additional signals driven by costimulatory molecules present on activated antigen-presenting cells. Herein we describe T cell costimulation via CD25, the interleukin (IL)-2 receptor, during priming of naive T cells with a tumor vaccine. To this end, we produced, purified and characterized the fusion protein bsHN-IL2 which contains the IL-2 cytokine and an antibody scFv fragment directed towards the Hemagglutinin-Neuraminidase (HN) protein of Newcastle Disease Virus (NDV). Tumor vaccine cells were modified by infection with this virus which allows the attachment of the immunocytokine bsHN-IL2. In the presence of CD3-mediated signal 1, the vaccine/bsHN-IL2 provided via CD25 a strong bystander antitumor effect in vitro leading to tumor growth inhibition, even stronger than the vaccine/bsHN-CD28 which provides costimulation via CD28. Transcriptome analysis of naive T cells which were stimulated with the vaccine/bsHN-IL2 showed, similarly to the vaccine/bsHN-CD28, upregulation of 71 genes belonging to different signalling pathways, including PLC-γ1, Grb-2, Vav-1 and PDE-4A. Analysis of the supernatants of activated T cells with ligand-bound tumor vaccine showed that the vaccine/bsHN-IL2, in contrast to the vaccine/bsHN-CD28, did not lead to the production of additional IL-2. We report here the first transcriptome analysis of IL-2 receptor mediated costimulatory signals. The findings provide new insights into mechanisms of function of IL-2 during T cell priming.